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Figure 1

MEDICAL DEVICES

(a) Medical device patent application filing trends in India. The statistics shows slow yet steady increase in patent filings in

India leading to almost doubling of the number of filings within the 10-year duration from 2005 to 2014. (b) Medical device patent
application publication trends. The figure depicts a steady increase in publications over the 2005-2014 decade and supports the
patent filing trends observed in (a) as innovations lead to patent filing and their publications thereafter. A surge in the publications
during 2007 may be attributed to publication of applications filed under the mail box provision. (c) Relative share of medical device-
related patent application filings against total patent filings during 2009-2013 period in India. (d) Total patent filing versus medical
device filing trends in India. Patent filings in the medical device sector were only 2% of the total filings; however, a consistently

increasing filing trend was observed.

market in India. Progress in innovation in this sector
is also supported by the success of some indigenous
companies such as TTK Healthcare, Trivitron Health-
care, Aurolab and Appaswamy Associates, which have
taken good advantage by developing innovative, indig-
enous low-cost medical devices. Some of the multi-na-
tional companies (MNCs) have been leveraging
the Indian medical device market by tailoring their
product portfolio as per Indian market needs. Tran-
sasia Biomedicals has developed an external fixator for
the Indian market. Johnson & Johnson has developed
a knee implant suitable for the Indian market as well
as a reusable stapler for use in surgeries at price points,
which are amenable to the Indian market. Roche Diag-
nostics has developed a screening device for cardio-
vascular diseasess, which are suitable for use in rural
settings.”” However, as this data represents overall
patent applications in India including those filed by
foreign applicants, it may not provide clear insights
into indigenous innovation.

As per the annual report of the Indian Patent
Office, during the last 5years (2009-2013), a total
of 2,03,509 patents were filed in India (figure 1c¢),
out of which as per our analysis, 4713 patents (2%
of the total filings) were filed in the medical device
sector. Patent filings in this sector being only 2%
of the total filings may be attributed to nascent
medical device sector, lack of IP awareness and

limited funding support for IP due diligence and/or
IP filing which is a cost-intensive process. Figure 1d
shows trends in the total patent filings in India as
compared with the number of patent application
filings in the medical device sector in the last 5 years.
The number of patent application filings in the
medical device sector in India witnessed a consis-
tent or increasing filing trend as compared with the
total number of patent filings in India. It may be
noted that total patent filings in the Indian Patent
Office recorded a marginal decrease of around 2%
in 2012-2013; however, the medical device sector
witnessed around 149% increase in patent filings
in this period indicating increasing IP awareness,
innovation and market interests of applicants in this
sector in India.

Global patent filing trends in India

Country-wise filings were then analysed to have
a better understanding of the business interests of
different countries in the Indian medical device market
and also to evaluate patent applications filed by Indian
applicants being a positive indicator of medical device
innovation in India. In the last 10 years, around 80%
of the patent applications filed in India in the medical
device sector were filed by foreign institutes/compa-
nies. As per our analysis, patent applications in India by
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Figure 2 Country-wise patent filings in medical device sector
in India for the period 2005-2014. The figure depicts dominant
IP filings of about 80% of the total by foreign applicants.

applicants of Indian origin in the medical device sector
accounted to only 17% minority share (figure 2).
The Indian medical device sector is highly import
dependent with 70%-75% of the demand being met
through imports.'* The finding that about 80% of the
patent applications filed in India are by foreign appli-
cants correlates with the Indian medical device sector
profile. Most of the foreign companies file patents in
India for marketing medical devices in India but they
do not have a manufacturing base in India.

It was further observed that nearly 60% of the
patent applications filed by foreign applicants/
assignees in India in the medical device sector were
from four countries viz. USA (41%), Europe (9%),
Germany (5%) and Japan (4%). USA, which is the
global leader in medical device innovation, is also the
dominant player in Indian patent filings, as is evident
from 41% patent application filings by USA-based
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Figure 3 Top medical device patent filing year-wise trends of
key countries. Declining trend in patenting activity is observed
from USA since 2010, and similar trends were witnessed for
Japan and Canada. However, European filings show a gradual
rise in patent filing activity in India. The patent filings still
remained dominated by foreign applicants, primarily USA,
Japan, Europe and Canada.

applicants/assignees in India in the last decade. As
evident from figure 3, during 2005-2014, India stood
second to USA in patenting in the medical device
sector. But this trend has changed in the last 5 years
and USA is showing a relatively declining trend in
patenting activity since 2010 and similar trends were
witnessed for Japan and Canada; however, they still
dominate patent filings in this sector in India. As
per reports, multinational companies dominate the
Indian medical device market in high-end innova-
tion-driven products such as diagnostic equipment
and instruments, which require stringent patent
protection, and domestic players have a noticeable
presence in the low-priced, high-volume segments
based on off-patents or incremental innovations
thereby contributing to less patents.'* This could be
a reason for patent application dominance in India
by USA, Europe and Japan applicants, which are
the major suppliers of high-tech innovation-driven
devices and equipment in India.

India, despite the growing domestic medical
device manufacturing sector (growing at ~8% annu-
ally), has shown relatively less patenting activities in
the past 10 years, as against other countries.

The foreign applicants/assignees in terms of patent
filings in the medical device sector in the last 5 years
(2010-2015) were then compared vis-a-vis §years
post-implementation of product patent regime in
India (2005-2009). We observed a decrease in the
patent filings by US applicants/assignees by around
249%, UK by 40% in the years 2010-2015 vis-a-vis
2005-2009 and increased patent filings by Euro-
pean applicants by around 45% in the last 5 years as
compared with earlier 5 year period (figure 4).

There was no change in percentage patent filings
by Indian applicants within India, which remained
constant to about 17% (figure Sa).

Top assignees for medical device patents in India

We then identified the top 10 applicants in India in
terms of patent filings in the last decade (figure 6).
Koninklijke Philips Electronics N.V. (Philips), Ethicon
Endo-Surgery (Ethicon), a subsidiary of Johnson &
Johnson, and Sanofi-Aventis Deutschland GmbH
(Sanofi) are the top three applicants who have filed
maximum patent applications in the medical device
sector in India in the last decade. It is to be noted that
the top 10 applicants in terms of patent filings remained
foreign companies/multinationals who dominate the
medical device market in India. Though Johnson &
Johnson tops the global list of leading medical device
companies, it is Philips (Dutch company) that tops
the foreign applicant chart in India. The three main
players in the medical device sector in the country
are GE, Siemens and Philips. However, patent filing
trends indicate that Philips seems to have a strategic
plan for capturing the growing Indian medical device
market.
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Figure 4 Comparative foreign patent filing trends in India for
the period 2005-2009 vs 2010-2014. A decrease in the patent
filings by US applicants/assignees was observed by around
24%, UK by 40% in the years 2010-2015 vis-a-vis 2005-2009
and increased patent filings by Europe applicants by around
45% in the last 5years as compared with earlier 5year period.

Table 3 shows top three assignees/applicants from
top five jurisdictions including from India, USA,
Europe, Germany and Japan, filing patent applications
in India. The filing trends of top assignees/applicants
in India for the last decade was also analysed as shown
in figure 7. The IP filings by the top assignees show
variable trends. Among the top assignees, Philips and
Sanofi Aventis had filed maximum patent applica-
tions in the year 2011. Philips shows a steep rise in
patent application filings with the exception in 2010.
On the other hand, Ethicon shows a decline in patent
filings. Sanofi Aventis emerged as a strong patent filing
company since 2009 onwards. Becton Dickinson and
Novo Nordisk maintained their IP filings to less than
30 applications annually. It can be inferred that Philips
intends to increase its business in India; however,
Johnson & Johnson seems to lose interest in the
Indian medical device market. The decreasing trend in
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Figure 5 (a,b) Percentage share of patents in medical devices
by different countries in India for the period 2005-2009 and
2010-2014, respectively.
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Figure 6 Top assignee/applicants based on patent application
filings in India (2005-2014). The top 10 applicants are foreign
companies/multinationals who dominate the medical device
market in India.

patent filing may also be attributed to focus on specific
medical devices rather than diversified products.
Ethicon was very active in patent filings in India
earlier between 2005 and 2009; however, 2010
onwards, Ethicon had significantly decreased patent
filings in India in the medical device sector. Ethicon
and Becton Dickinson and Company seem to revive
their business interest in India as evident from the
rising patent application filing trend in year 2013.

Domain (sub-sector) wise distribution of medical device
patent applicants in India

We then evaluated the key medical device sub-sectors
in which patent applications were filed to understand
which sub-sectors are having prolific innovation and
thereby also identify sub-sector-wise trends and gaps
ininnovation. We analysed that around 40% of patent
application filings in India have been undertaken by

Table 3  Top assignees by country

USA Philips Electronics N.V. (340)

Ethicon Endo-Surgery (272)

Becton Dickinson and Company (121)
India Poly Medicure (39)
Agrawal Pawan (27)
Agarwal Zameer (27)
Philips Electronics N.V. (238)
Sanofi-Aventis Deutschland GmbH (110)
Novo Nordisk AS (44)
Fresenius Medical Care Deutschland GmbH
Siemens (21)
Robert Bosch GmbH (13)
Japan Canon Kabushiki Kaisha (18)

ACP Japan (17)

Terumo Kabushiki Kaisha (16)

Europe

Germany
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figure 7 Patent filing trends of top applicants for the period
2005-2013 in India in the medical device sector. Philips, Sanofi
Aventis, Becton Dickinson, Novo Nordisk, Ethicon and Siemens
are some of the key medical device companies with active IP
filings in this sector in India.

Indian and foreign applicants in the field of medical
delivery and collection devices (figure 8). The patent
applications filed in this domain included applica-
tions covering innovations in devices such as injec-
tions, medical syringes, cannulas, catheters, tubes,
infusion devices, inhalers, pumping devices, blood
collection sets, devices for local anaesthesia, hypo-
thermia, etc. Data from Central Drugs Standard
Control Organization (CDSCO), the Central Drug
Authority for discharging functions assigned to the
Central Government under the Drugs and Cosmetics
Act, witnessed maximum registration in cardiology.
CDSCO data suggests that overseas manufacturers
are aggressively bringing their medical devices
into the Indian market with cardiology on the top,
followed by orthopaedic implants, vascular devices,
syringes and needles, wound care and surgical dress-
ings, ophthalmology, spine, urology and dental sector
products.”’ This correlates with the observation in the
present study, with maximum filings in the medical
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Figure 8 Patent applications filed in India in the various
medical device sub-sectors in India. Maximum patent filings
were observed in the field of medical delivery and collection
devices, followed by patenting activity in the field of diagnostic
and surgical instruments.
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Figure 9 Domain-wise/sub-sector-wise patent filing trends.

delivery and collection devices. There has also been
an increase in demand for dental and wound care
products in the past 5 years. This contradiction may
be attributed to regulation of only selected medical
devices in India notified by the regulatory agencies.
Most of the devices being unregulated need not be
registered and therefore do not figure in CDSCO
data.

This was followed by patenting activity in the field of
diagnostic and surgical instruments. This group consti-
tuted around 22% of the total patent filing activities
in this sector in India. It was observed that around 9%
of the total patent filings in India were undertaken in
the field of therapy assistance devices such as devices
for electrotherapy, magnetotherapy, radiation therapy,
ultrasound therapy, etc. This was followed by about 8%
filings in the field of implants and dressings followed
by about 6% patent filings in the field of dentistry.

Then we analysed sub-sector-wise patent filing trends
of the top five medical device domains (sub-sectors)
based on IP filings in the last 10 years. It was observed
that patent application filings depicting medical
device innovation and interest of foreign companies
for working/commercialising in India has increased
predominantly in all medical device sub-sectors from
2011 to 2012 onwards (figure 9). Maximum patent
application filings in the field of material delivery and
collection devices and therapy assistance devices were
observed in the year 2011. While for diagnostic and
surgical devices, implants and dressings and dentistry
devices, maximum patent filings were observed in the
year 2013. There is no striking variation in filing trends
in these medical device sub-sectors. Maximum patent
filings were observed in the material delivery sector
throughout the decade (2005-20014) and minimum
applications in the dentistry sector. One reason for
higher filings in the material delivery and collection
devices may be due to the diversity of medical prod-
ucts covered under this class including syringes, inha-
lators, suction or pumping devices, probes, catheters,
dilators and the like. Another reason may be due to the
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Figure 10 Percentage share of patents in medical device sub-
sectors of top applicants in India.

less stringent regulatory norms for devices under this
class. Assuming that the regulatory norms are a major
hurdle for innovation and development of high-end
medical devices in India, the stakeholder should take
immediate steps for fully aligning India's medical
device regulatory mechanism with that of global prac-
tices for promoting innovation of high-end medical
devices in India. Appropriate policy measures are not
only expected to boost country's US$1 billion medical
device exports but may also help multinational medical
device firms that were hesitating to invest in India.

To understand medical device sub-sector-wise domi-
nance of patent applications of different countries
in India, we analysed the patent applications of the
top countries in different device sub-sectors in India
(figure 10). USA dominates almost all sub-sectors
whether high-end, mid-range or simple technologies. It
is also evident that the Indian medical device industry
is also active in terms of patent filings in all sub-sec-
tors, though at a small scale and particularly, in mate-
rial delivery and collection devices, which comprises
mostly disposable devices.

Table 4  Top assignees in key medical device sub-sectors

Sanofi-Aventis Deutschland GmbH (146)
Becton Dickinson and Company (127)
Koninklijke Philips Electronics N.V. (117)
Koninklijke Philips Electronics N.V. (321)
Ethicon Endo-Surgery (215)

Biosense Webster (30)

Koninklijke Philips Electronics N.V. (97)
MEDTRONIC (17)

Tomotherapy Incorporated (17)

Ethicon Endo-Surgery (32)

KCl Licensing (16)

BSN Medical (14)

Colgate-Palmolive Company (48)
Koninklijke Philips Electronics N.V. (37)
The Gillette Company (14)

Material delivery and

collection

Diagnostics and surgical

Therapeutic treatment

Implants and dressings

Dentistry

MEDICAL DEVICES

Table 4 summarises top three companies in each
medical device sub-sector based on the number of
patent application filings in India in the last decade. The
data clearly indicates that few companies like Philips
and Johnson & Johnson have diversified interest in
the Indian medical device market whereas others have
focused on specified sub-sectors such as implants or
therapeutics.

CONCLUSIONS

This patent analysis provides key insights into patent
filing, innovation trends, business interests and
patenting activities in various technology sub-sectors
of the medical device sector on a country-wise scale
and highlights medical device companies across globe
filing patent applications in India. As this study takes
into account total filings in India including foreign
filings, it reflects how the domestic market segment is
positioned against the foreign segment in the Indian
medical device market.

In this study, an increasing trend in the patent appli-
cation filings in India was observed. An increasing
trend in patent filing in the last decade and particularly
in 2013-2014 may be taken as a positive indicator of
increasing IP awareness in the country. The increased
IP awareness and filings in this sector may also be
attributed to the public private partnership schemes
of the Government of India for supporting innova-
tive ideas/technologies, for example, Biotech Industry
Partnership Programme, Small Business Innovation
Research Initiative, Biotechnology Ignition Grant
Schemes, etc. Such funding schemes give weightage
to those technologies that are focused on strong IP
creation and have the potential to make the Indian
medical device industry globally competitive. In these
schemes, the technologies making the Indian industry
globally competitive and focused on IP creation are
given significant weightage for funding decisions. Such
schemes serve as a major incentive for Indian research
institutes and industries to innovate and file patent
applications for attracting government funding. Other
recent initiatives by the government including Make
in India and release of National Medical Device Policy
envisaging medical device regulation through auton-
omous National Medical Device Authority with an
objective to make India a global hub for production
and innovation in medical devices, may also have also
contributed to positive environment in the country
supporting innovation.'®

A surge in this trend is expected in the coming
years, considering the recent policy initiatives of the
Government of India such as 100% FDI, support to
start-ups through initiatives such as Start-up India
in IP filings, etc. The medical device and equip-
ment industry contributes to only 6% of India’s
US$40billion healthcare sector and about 2% to the
total patent filings in India and therefore has a huge
potential for growth through innovation, indigenous
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development or through partnerships with global
Industry leaders.

India is one of the top 20 medical device markets
globally and is the fourth largest in Asia after Japan,
China and South Korea."’ Indian medical device
industry is highly import dependent wherein the
requirements of high-end innovative products espe-
cially diagnostic equipments, implants and instru-
ments are met by imports from USA, Europe, Japan,
etc, while the domestic players have a noticeable
presence in the low-price, high-volume segments.
Lack of regulatory restrictions, with only 14 out of
about 2000 medical devices being notified under The
Drugs and Cosmetics Act, inverted duty structure
favouring import of finished goods rather than raw
materials/components and availability of low-cost
labour are some key factors that attract MNCs to
penetrate and dominate the Indian markets with
imported products.

Patent filing trends in India by foreign applicants/
assignees with around 40% filings by USA-based appli-
cants and about 20% by Europe, Germany and Japan
indicate that foreign companies with a well-devised
IP strategy and market competitiveness are lever-
aging on this highly untapped market opportunity.
One major example is Philips Electronics India which
came up as the top applicant in terms of patent filings
in the medical device sector in India. Philips has been
firming up plans to make India a global production
hub. In 2008, Philips made two healthcare acquisi-
tions in India—Medtronics and Alpha X-Ray Tech-
nologies. By virtue of this, Philips acquired a foot-
print in manufacturing of medical equipment, with
five plants that specialise in imaging devices and X-ray
machines. The acquisitions also enabled Philips access
to critical technology to develop value-segment prod-
ucts.'” The patent application filing trends observed
in the present study support their IP strategy. Nearly
all of the top 40 global medical device companies
today have a presence in India and noticeable IP
application base as can be seen in table 4. With
changing economic and regulatory environment, the
medical device industry is expected to grow signifi-
cantly, fueled by a range of factors in the country.
The share of multinational firms is around 40%-50%
in consumables, instruments and appliances and
80%-90% in all other subsegments.'® In this study,
we also noted that the applicants from multinational
firms are having dominant IP filing share in high-end
equipments and devices.

USA is known to be a global leader in medical
devices with 17 US firms capturing half of the sales
in the world market."” It may be further noted that
considering patenting activity as an indicator of
market competitiveness, more than a quarter of the
US patents are held by start-up companies. To raise
competitiveness of the Indian medical device firms,
India can take lessons from USA which provides

a complete ecosystem for supporting innovation to
commercialisation.

To tap the unmet market opportunity and gain
market competitiveness, medical device manufacturers
need to invest substantially in R&D and shift their
innovation strategies from incremental innovation to
breakthrough innovation. Increasing the number of
innovation-based start-ups/medical device companies
can also boost the medical device sector while adopting
well-devised IP strategies.

To conclude, there is an immense potential and
opportunity for the medical device sector to innovate
across the value chain, to serve Indian and foreign
consumers, and unlock the value of the Indian medical
device market.
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